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«tfN=ffl*tf»a*<*<* te*. »»r*fcUftfe«)W5tmifc*9^i:f *»t**.a 

- A -3-*, 16.4.1-16.8. 9 9 0). * 

J;t;xU*. ri^->J6 7:3 1 - 4 0(1 9 8 8)#«U. T>U*a*H4$l* 
4 8 0 1 5 3 6lt, M»l8lc4b-tf**«iie^©«iftiJJ:cm&«e«fc U-C* 

«Utt^. PCT#Jt£MW09 1/1 1 4 54lis Lt k:^"^- — 



fc. i->*y*r- 3'jd*jit*«KWi*a^fflii> §wna^^^ K**i*ae 



«^ U f- * \s K * > Vt» D N A Ef»J * £ tf D N A EFJ K J: ») » VCjft $ n * % 

*/r«ggREW-toy/i.^e^ii*n/tUi«iiaT**. :<DM^e?>j(i. 
a* u< ii»mi:*»-*t«ii^aao»«*m^r*tt*<:%oftsiS9»Ew©«i 

laeaik^adAift^. z<oi?&w, mmtz&a&> m ? 9*tzn)*m/ mm 
»a**fflr*ctcj:osi»ia^^«daa<rtttfj*-*«, cffl*ft> 

isitt. «*«ncEtidnfc. *9i^^xi kpaltrxa/ek/i l 

1 UPro-5 8 10DNAEJtifJ:y^©*0«ftIQi:Mr57i>'ltEW 



(3) 

-i>IBMBU(M I P-U)aaoDNABJ!ieJ:tf7 5 /KE99^r« 

MS2(BMP-2)ieODNAEWi;J:Cf7; yiEWt^t. 
H4tt. JC1lfl5CEtt6#lA:&i'* V+T • 

© attatft a*- * > ^ o * * — tf Hfis a © ft a * w -tmb -r* « . 

H5«, mMSlzEttfttifcxS'x U *T • 3ij©ftu K>>>(trxA) 

?~a4 ! L-8)aa<0DNAEWiSiV7 £ yKEIH^t, 

H7I*. Jt*«7E««>-?-^l/ K*i/>*6aa<0tH»'C«ffldn*M-'CS 
FiaoDNAEf!JifJ:C;7iy*EfiIt^t, 

fc, ^t/K+j/>mErqortffiff«(«, f-**^ F*>><Dg&g5ttA"-'?')ic 

liSat3- K4tt"4 DNAEWli^ 1/ K* ><*D N AB*jtc«££n* 
MTliS 0 T 5 /K<DT £ /»EWfti:^/:oTx-> x i/+t • 3 y u 

K*'»©7 i /*EW£si>«< 1 8x©«j3itt**rr*T s /hme*i*w 
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aao79r>>K3- Ht-r * d n aew t je« * n*. r a-* u k + 

->>CDDNAEWI1, **l^O-EWtftt. xj/*>;+r'3i)Of)ruK* 
•»C7i sm&mu H. rEMBOi? *-*-A-J3:l 4 4 3 

-1 4 4 9C1 9 8 4>CE*3nTV**. ^^*»J*T • 3 »J 1/ > 

<z>3*5tmmu a. ^a/z^u^ jr^"<-r*os>aA*. 

SXhy-J2 64:13963-13966(198 9 )«H 2 C«**iT4»*. 
5r*u**K2 2 4 2-25 6 8TOH1I4* «+T «3'J<l>ftU K* 

f />iet3- Kft-r* DNAewt^t'C; rs> • *r • 

y * o i>-J 163:311-316(1985)). a«»®-IMMriltt 4iit 

1 1. 7kD<0*©'h*nE»a-CfcO. XU^A^O 1 OH* iB^lOAm/it 
£*z:t*>* y+T - 3 iJoftuK+'^ll, IW^f K*fcli»e^<&»6 

<bc#l.*i*. fc-»x» -*m*> k# A^»<a&ur«nfc«i 

x*>x'J*7 • a'JOftl/ K*->>«T£ / -is J: a 
-(35*3*11. ia«Si:ftO> S»l=»ifiUXl4^L»S. 



9+T • 3 y K* >>li7o^T-*l=t*LT:3cl£ L-T 

y *7 • 3'j«m»-c«oaffl<=a*^^*>©T*o»*o ^ -> * y 

+ 7- 3'JWU K*f>li. 8 0TtlToai»JSJ:^fipHC^bT«JEL, 
CCE>*iHTWffitt*-*-U K*>>»DNAE^ICJ:0 3-K<t$n«a 

-KfttiDNAEHt. CO»^<DlflfiR**5j:V^««fi8ffldn»*o 
ijj:tfi^a. 'J*7 • 3 y<D^-*U K*>>0 1RE«fcJ:y3>tf*~^-f 

x->iH7 • 3 gaa*£*tusnsk©£rau»tt8Bffi/i'-'r*t>^. 
if ah. xi/x'i*7- 3>;©f*u K*i'i'ic*i*«i»&£waflriz»stta< 

>*?j:a*©ai*ttacp«isj(*©^fi5*/t:rt-eB^d*n«[A. *^yu 
WiiJ]* xi/x «J *T • 3 'jo//v? u K+v>*fJ:t**.->x «;+t • 3 »; 

p»icir»Eifis9*iJ:tf«ttwiaiffiitt*wr«[i^A'> k^, rEMBoy t -t 

/W3:1443-14490984». 

3 'iOftl/ K+S'>**> 1 8»®«Httt^t4fc*>, PD I fei^O 
tt*^*fl>«ra*»[J. E. xKt>f, r*Y^r-J3 1 7:28 7-270(l 
9 8 5))*3- b'itt ^DNAEWO&Bafcli-a^^^arU' K*y>»DN 



tSDNAEW, t©7^// > his.iCF*<D**nr«e!>fflHtttC. F. 
MP. i r *>ff- + -J3 3 4:2 6 8-2 7 0<l 9 8 8)]<>*fc. *»>»Tlii*> * 

•;+t • 3 'jofti/ K^i/vior 5 y»EWieratticK^^fc^*u 

>«E*l£LTfflffl*#i»*. d^»t*ae. W*tfErp7 2*3- K<t-T*DN 
AEW©±fiB*/itt-8e». */tl±-t©«*tt«©teP3*fc**:. 7W»EF«J 

tgstticx-^i^/rcoje^coafl^fca-j^Ji-u k*^x*dnaew[r. a. t-x 

7rU5#. ry^-^TP- ^^.^^^o^^^.-JrSX h«;-J2 6 5:10 . 
9 4- 1 1 0 1(1 990))tltt*hi. MO^*t/K4->>»E^tt, ^ 

^*»;+t • 3 *u K*-»i07 *; y»E?Hfflratti:^fcsfcAT« 

ttemUHESfcOE^CADFXrS- Kftt*DNAEWOt«*fttt-«^«fc 
»i*Oftfe©«OffiP30CN. r:To->-f r 4 >^r^ . ^-y • If - 

^» 7^Jf£-« *f - *<<x-^*s-X'*-f • If • 3.^-f f y K- ^^--V • 
*7 • 7> U »J8 7:8282-8286(19 9 0)]TJ&*. S*ff©-3R« 
#l=R»^oA^TSJtt^P 1 -PLC. Erp7 2*?J:aADFiCMr*miB*» 
WtSIWT, *ak«)3tbJKIto«gl§IB#«P^?lffibTKWO-»tr«. 

*co^i"«fe(OE«*<. x'/x y *r • 3 tjottu h>v>to*ti^07 = y 

StEFiJfafiltt3£CflZi->* y *T • 3 VOttl/ K*i/>feJ:l/flfeO^^-U k+ 

*ffiT»9d&C^li. ±Et«fl!*nTl^f K4»aDNAEWOS 
•j^^^***!*. ±Ei:*^< awo-«f»T*hK, «I0XMf 

ft tor 1 1> c o»fj-c«ffl * n* t-^ u k+ > >« d naeh««uj:i;rs 



(4) 

* htt'^-f 1 )?* •tf-S'* *WHf 'I'TttS 5t4XS S 

cto/^^ 1 ;^*-^! 2Jci*T6 5*ctiwmo. 1 xs sc*T©ft 

TfiS0r-C4XS SCWW ^ar-f-tf— f ■ **l*4 2tT90-4 
; a -a-M1988)M. »6EWI*. «7««Htt&X»-cntt 
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fc*M»rr*cfc©tf^.fc*K?T**>*i*. die, TOtfc**u K+fi'Va' 

,,-Gly-Pro-Cys,,... COOH*ft*. aa©Stt^-r«^l=*Jl7* 
ftPKti' Ltz*?*- K©» AC J: 9 . W*©^^ KttltX 
£*U ^^f- K<D&*E*©QdJ3<DflEfcttMfl:U* «^T^tKd<t*ft 

tt*m«tu »A*nfc^f-Ko3t*E*oafts<**^^««*ti»*. 

^ UT — tfBBS«ttRsrII«. KafcKMLTiEKlCjE LIMBIC*** 



Hf DNAEfqCGC(A/T)CCC^Eair*. ttot, »«tt»iiS*J** *> 
-?DNAtt, — EPI^»tT^oa5ttlC»A3n«. 

loftwiaiftp K+s^aEfijfcjitfettaesfcii^yf- kew©» 
aawuifAsn/ru c<z>y >a-EW*. man; 

■tf. JRXiB^ h'J7», o3Y±— tftsXV h o > tf>ic J: *MS»ttd< 
{t^7>, fc Ko + ^ti >*fc<iftpH*J*l*l=WH*n»*»tt-CfcO» 

ht*<dz < ^sj^nr^^sii ui^wsattrt^r. r oe^<=eeffl anus. 

WE©'; >'>!)-E?ii*« J £;i?'c«»*^5^rt. am i, ft m*?* K*fci±aa 
© «jfl w« m J: cf a&fiE t rt « *a s *ws-* r ^ t w« -e *> * c J: o « 



8mtut, B£BaeEw*«a«M5(*nTt>«»A. u 
ttor. -»«irfci*r. co«w©«^EW«> -tor s y */:tt*iHK+ 

/P-y«l<*/ilif-*UK+>>aEWrt<0flfeOi»mJC»A$nT^«Ja^ JS 

B*»feae*iaa*n* D 

at>'<y^ />>iam«rti:?jttt-r4^'jr5^i ^ ^sramosi^ica 

M.E. /W^, ry-r-^A-^r-'<^r«;^cry-J93:l 104- 
1112(196 DtiXUrv + -+A> • • i>x*5/V* t-T ^ o/<-f *-o 
^-J5 3:396-404<1968)#JK. K+t' C 



(5) 

<Ji}*- *rl X h»;-J2 5 7:1 X 4 2 4 - 1 1 4 3 0(1 9 8 2)**Cfl>;r 

?7>*f »>J:1 65-176U986XA. 5-^<>- 
-*-a-*)#*. *ftJ:*)tt^M-C. EF-Tu(*ftB*-Ttt) 

MJ-J15:2297-2302<1976)], , ?*S*>o«* 

»;+r * a u *&<o*&m±znt>e>*imizXr> 
jti/»«j*r • 3';<3*a»T«a***«*n*a©*aaa©»aff>'.* 

^♦CiStttfJICov^TttWttdnTO-S^tr*?/!/^ rvJ->J8 5:499- 
5 10(19 8 9), yit7-V7->'y>*» ri>->J8 6:2 9 1-2 9 5(l 
9 9 0), o f • *•? * '<4*ti¥lfA, * *rZ*Y 

>>-J2 65:13066-13073(1990)], nth * *iStt;fjli**«© 

Ti^a-uK+y^oasaa©*^*. JbE©ao*©Jtatt, ***** 
* as jgtt * ft ± s * «u t c < . mee •> ■ * * * f**fc/»ai«s tz ± 
>>mmfm:ti*toth2#m. <tt»<tu»*. **icj:^t« 

*ifMi Pi©iifeaa©ftuK+i/>«»ii, tta«ttii**-r*»£aa* 
cn«i©ffl»i:j:9WE»tt***n*rt«^tt&s-ti-»*. 

EW, WAtfphoA. MBP» £-^5 * * -7--lf<Dfci*EW*flIt>* C fcK 
sjttK-T*. a«Lfc^r*-K*fcliaaEW^*A'#*^*tt*fclif-;ru 
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a***. 

w©*tf*ttWUT^*TEim«i::*i**"C\ coRWi: J: 9*a*n*»a 
Ctt, IL-1K MIP-U, IL-6. M-CSF, BMP-2i^Kft 

K*/=j*ae©*3iBi::aa**i»4. fttatt, wOjtwiriiatLuD 
naewc*, ma»ei»ia^^»tsi4^raB<o«a<risHL»5fta«»EP] 

*B**l^ *©W8iTir**J:E»^EW*^t;. * 'J 

raa-ra^o*-*-^ »/4?v-Ai8^»ti*£*. $ ^izmsizxo. dn 



mtz > s^eBs^»«wia*^(iiinaaia-c^4i«^. a*o*«js jtcfujua 
»««*dt;DNA*?ll, sajrcfij^ftT^aiio, a$?u/:ffl£»a 

aft. 

4»i/>«Ef>|CE)^3tf-»=«^»-fc*liaat^l-, * 4Cf^UK+i/>IID 
NAEW<?>*«CD3tf- «JRLfcWi<08kfe**-*5r^K* 
^vtt/lia^^^ K*fcl*ae=»- K{t*&EW£«*&C-C tK-fcO, 

t . 3 'j<»aL**m(*K hb l o i, W3 i l 0fc-tcrFE*Jfe«r««3n 
son*, ^Y5r^?yo^-^»-ciiai»eitri<a^n-ci^. te 

X»fflT(Xffi$ti«x> A ^7 .ay»CI 7 2 4tt, TE-C»E*nTt>* 

«.a«iat>*/:-n^©i4*ae<o»9icfci»-cGtffl*n»s« 

EWtcM^L^^^U K+>>»DNAEW*^CDNA^trj:0»a^»S 

aufcfi»i*»T*cai»«*«»r*. »*ae^«ii©aiaa-c»adn* 
*#, *nii««^«tttt*Mtt«KJ:o»tij*n. «^tta, Bi»ft*j«fc 



ir^^**6aa©ww*tfl:w. «fflw±wiay-tf-f hT»^n4>6*j:ofe* 

ass"**?**-?!!, »#ae*^<y^uiiat. edta«*, a 
«*if2 0«»yvLjk«©«ttcKu»«*x*/waflc<:<r-r*a« 
a, s«i={iaiaa«t3C5iiLw^^a«arc*j:TWB»-r*. *±t<o«c> 

(ia©a^ar*o *v»-c^ ««^tt^x*^aat©««tt^e»-r*i:, aa 
n a * i= ' < w x * . /< •/ * *c»&r * ^ u x a js j: urn b <o mn s tt « 
^s-Nttm$n&. ccr>8tmaoa»n£a^ai=^o, a^aaa&^^aa 
icia6*flD«»«ja^«»* < ifc^*ti*a sitt^Lr, *a/«a^Ttt, 
*r e dt a «ftCHtaai=a#Ba«ftC'< * * tfc«**a*» u »^-c 
av-x, »aaa«B»**wa***wtc«to, a*ae»tuw 

< ^t>3 0J«r*flttfasn5. c:cffloaa^ffiEttifi*ffltxTt>-»wir«at^ 

***n*»tttFfc* o 4>at< itTtw < TfcwEJBau^ •» en 
^floa*aa**aa«*ca«an»4ci:^^, *«9icDa^aai-«i>*»j 
• 3«;i-j5it*ae«at«ffisn*tt©i/x^A^*caatt«A^** 



(6) 

3 V U K+f XtnA)jtfi?tt ^-vftSh,*^ 'M^T .ay* 
Smc«*i&*n*. fc»r*Xi KpALtr*A-7 8 1**HSLfc. pALtrx 
A/E K/ I L 1 1 A Pro— 5 8 1 *«?l*n*** * >E*Jlw«A L* I 
L-l l**t?C©*5X5 Ktt* MWifll**C«lMII*ttW*. 

-c«mi**u xftft3i=Ji*nce«*n?i<s. *-*c«* 

KpALtr*A-7 8 1<**I L-l l**fettLOI*« x**«+T- 
^KT**BMP-2. 1 L-6*?*tFMI P-lai«Of*P K* 



ft 5-507209 
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4*ai?*)A,- + \ X M-J254:107 7-1 08 3<1 9 7 9)]I=H-T 
H««tfc*#C 1 3 7 i > i U >*-*7*- KB*** *UK+i' fit 

>w-yi=»^sn^pALtrxA-7 8ioaai«t*<i»«sn/i. c©^*xs K 

(pALtrxA-EK)li. iHSi ttMUiao> 1 0M«M«l*t«. 
^LTl^. *Htt8 OtTOSl W V ■ VCtt 

text**-?* K©«ia*<BjtttnE«. coRwu^sit^aaoaijftii©^ o« 

-«tU, xi/*V+T- syOftUK+'/XfcttWCft 
COM!i=Jt«ft*a.&OMBI=jE9« l»Mi6C#)ittttWCai* 



;Ett*tt^L»6. K+>>*? 1*±**L' K+y>*iei*« 

fS**/srtf&offli4i:e8LT»6ae*>^«>Ma^*ci3^«Kb^^©*^u 

Gli, 4ftiS^rfh™t'-?H»IIIL»4. — tit, CFtftl^ 

<o^«5»tt^^f- K*^iia6©«»^»*««-r*. 

«wp»o«»r**a«i:j»i-aH»aeEW©ifiHff«^^feit/e*t>« 
o-rtu-cttwttw«as> «Jttf*^*>*fcii&«ffl^<rfflv»Tx^ «j- 



yu*>*/rii^ftH^n»UT*^L/:tJt^*fflt--CX^U-->r*n»*o 

jB6asiii£«9Stt*wr*. 

K^^V»^aecr>«HIC45l^TWffl*C*9»*» 
ttUK*-»- I L-l im$#=F 

+*VY* •> >*EW £LTX5/*y4-T-3 , ;«D**-U'K>i'V*>J: V*1R 

L.fcMaetuxeiftit il-i i^s^-c. *R«oftuh>i/^tt»6 

JHf^MUfco I L-l loDNAfcJ:tf7 J V BtEWIi»IC^»$nrt»*. 

✓<»>/M$ N r^o^-f-f >rx-^-^-ir-^>'»^^>T»f ? i- - 

if-<x>->-X- *r -if • x^'f^^ K^f-'y-t7'7> «;*J8 7:7 
5 1 2-75 1 6(1 990)feiCfPCT«^HWO9 1/074 9<1 99 
1^5«3OB^H)0JW. 1 L-l 1 DNAIi, *(D^»$nfcEWlC«-^l> 

«e^**«>^»*nfcEnic*-^i^r^o- >ftL. *ntfflht, 



(7) 

i a -3-*U 9 8 9)c«fc»J3t^ie«$nfc«HiDNA»ffttlS*fllffl 

AiKpALTRia-7 84t»«Lto K«, S *UHJI I L- 

+ 7 • 3»;»£I»C I 7 2 4l=iB^Tf-*U K*-»tLtA»ttieo> 1 0 

triA/I L-l lH^C^MiLt. 

Bl»:$$nTl»*H177X5 Kfta^^-pALtrxA/EK/l L 1 1 
A Pro- 5 8 1 ©£EW±. TE©itt*t*^t,'. 

??U**>K2 -20 60I*« 8ix->iiJ*7- syttiliis^TCti^IlT 
> t> y >ir*JT *Wtt^ft^r * 5 * * 7-tfolfe?t^tEWijJ:tf 
colE US*<DtM2S8tejfll*St^ 79Xi KpUC-1 St^^-*, 
>J2 6:101-106(1983 ))*I2»£*-*DN AE*l**tr. 7 7 

K206 1 -2 2 2 Itt. 3o©3r"CL/-*-EW0..1* Ol2*?£&Oi3 
3*£t\ ^>f'it77-yil !"i> + ->A • *~X • tl/* a 5 

- .*<^*o{;-Jl 62:729-773(1 98 2)3<0^tt£:SP]7 , o*-;* 
-UBflti D N A E?<J*£Cv ^U-^-li^cl U7U^-aei:Ht* 

*9-K 2222-2241 (*<* '<9-9-*)*7 r — >'T7 [y>iii(;7f af-f 
T. ryt-t;i" rt"7*- *l/+*5-*'^toy-Ji 66:477-535(1 
9 8 3)]Oit£^l 0OEFyc6*-r*ilt»0*Kv-^l*&EW**t/. 

* 7 u*-*- K2 2 4 2-2 5 6 814* * y*T • a yoftUK+i'Vl 
G*=>- K<tr*DNAEW*ftt/C'J^*. r5?*-^/U ■ 3T7'- /<^^»j3Ta 
•7-J1 6 3 :3 1 1 -3 1 6(19 85)). KKfcl***-:ru K+ 
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7 * P** K2 5 6 9 - 2 5 8 3 1*. m^n*.&<D8MrtX'<-<r-'<7*- K 

T CSC5G — Ji:Ht*7; 7KEW*3-Kfc*r*DNAEW**C% 
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-J3 24:73-76(1986 )]*=» - Kitr 4H6 1=** tvfc 5 6 1 * * U 
KDNAEWir^«7*#»^-*. f*UK+'/>- I L-6»£»e©«Ja 
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n/mmn&-c\L iBi2 a m ./»it2 0 £ y^oh'u-cu phs. o~ 



5-507209 
&m ¥5-507209 (10) 



FIGURE 1A 



pALfcncA/EK/IU-U Pro-5Bl 

OACGAAAGCC CCTCCTCAXA Cl^.X'JAaTJT TATAGOTTAA 40 

TCTOTCASI UA1ICCTTT CTEJUJAOGTC AGOTSOCACT SO 

TTTCGCGOAA ATGTGOGOGG AACCCCTATT IGIRUIR 130 

TCTAAAXACA TTCAAATATG TAXCCOCPCA TGACXCAAXA 160 

ACCCTCAXAA ATCCTTCAAT AAXAXTGAAA AAGGAAOAOT 200 

AXCAGXATTC UCMHCOB TGTCGCCCTT ASTCCCSRC 240 

TTCCCGCATT TTCCCTTCCT CTTTWCCTC ACCCAC AAAC 200 

CCTGCTGAAA CPUUUfllgg CTCAAGATCA CTTCGCTCCA 320 

OGAGTCGOTT ACAVOOAACT CGAJCTCAAC AGCC0ZAAGA 340 

TCCTTOXOXa TTTTOGOOCC CAAGAACGTT TTCCAATGAT 400 

GAGCACTTTT AAAGTTCTCC TATCTGCCCC OCTATTAXCC 440 

CCTATTCACO COGQGCAAOA GCAACTCCCT OCCOCCXTAC 400 

ACTATTCTCA OAATGACTTG 0TTGAGTACT CACCACTCAC 520 

ACAAAAGCXT CTOCaMfflO CCA3GACAGT AAGAGAATTA 560 

TSCACTGCTG CCATAUCCAT OAGTGATAAC Alt.c\Aj*JG O CA 400 

ACTTACTTCT CACAACGATC CGAGGACCGA AGGAGCTAAC 640 

CCCTTCTTIG CACAACATGC CGGATCATGT AACTCGOCTT 680 

GATCGTTCGG AACCGGAGCT QAAIGAAGCC ATACGAAACG 720 

ACOAGOGTCA CACCACCATC CCFGTACCAA TGGCAACAAC 740 

CTTCCCCAAA CTATTAACT0 GCGAACTACT TACTCTACCT 000 

TCC C GGCAAC AATTAAXAGA CTGCATGCAC CCCGAXAAAG 040 

TTCCACGACC ACTTCTCGCC TOCO CCCTTC CCCCTCCCTC 000 

CTTTATTGCT CAZAAATCTO CACOOCCTCA CCCTCGCTCT 920 

OSCCCTATCA TTCCACCACT COOCCCAGAT CCTAACCCCT 960 

CCOCTATOCT ACTTATCTAC ACCAOCCCCA CTCACCCAAC lOOO 

TATCCATCAA CCAAATACAC ACATCCCTCA CATACCTCCC XO4 0 



FIGURE 1B 



TCACTGATTA ACCATTOGTA ACTCTCACAC CAACTTSACX lOOO 

CAXAXAXACT T53U3ATTGAT TXAAAACTTC ATTTTIAATT 1120 

TAAAACOAXC TACOTOAAOA TCCTTTTTGA TAATCTCATO 1160 

ACCAAAATOC CXTAAO0TOA OTTTTCGTTC CACXCACCGT 1200 

CAOACCCOCT AGAAAAOATC AAACCATCTT CTTOACATCC 1240 

gCTTTCTCTtt OOOOTAATCT GdOCZTCCA AACAAAAAAA 1200 

CCACOCCTAC CACOGCTCCT TKS«CCC0 GA3fCAAGACC 1220 

TACCAACTCT TTJTCOGAAC CTAACTCCCT TCACCAOAGC 1260 

CCAGAZAOCA AATACTCTCC TTCTACTCTA CCOCZAOTTA 1400 

OOCCACCACT TCAAOAACTC TQTASCACOO OCXACAXACC 1440 

TOCCTCXCCP AATCCTGTTA OCACTCCCTC CTOCCAGTOO 1400 

O6AZAACTO0 TC2CZZACOC GOTTCGACTC AAOAOOAIJUg 1S20 

TTACOCGASA ACCCCCACCB GTQSGGCTGA AOCCCCCCTT 1560 

OCTCCACACA CCCCACCTTB GACOGAACGA CCXACACOGA 1600 

ACTCAtSATAC CTACAtSCGTO ACCATTOAQA AACOCCC A O0 1640 

CrrCCCOAAO COaAAACOC CCACACC TAT COggZAACOO 1600 

ccAoceroce AACAoaAaAfl oocao oa cco AOCTrccAoa 1720 

CCGAAAOGCC TCOTATCTTI ATACTCCTCT OCOCTTTOGC 17 60 

CACCTCTCAC TTCACC C TCC ATTTTTCTOA TCCTCCTCAC IB 00 

CCCCCCOCAC CCTATGGAAA A AC GCCACCA ACCCGCCCTX 1B40 

TTTACCGTTC CTSCCCTTTT CCTCCCCTTT TCCTCACATC 1800 

. rTCTTTCCTO CCTTATCCCC TGA3TCICTG CATAACOCTA 1920 

TTACCCCCTT TGACTGAGCT GATACOCCTC C C CCC A C CO C 1960 

AACCACOCAC CCCACCCACT CACTBACCGA CCAACCCGAA 20O0 

GAOCGCCCAA TACCCAAACC GCCXCICCCC COCCCTTGCC 204O 

CGATTCATTA ATSCACAATT GATCTCTCAC CTACCAAACA 20 tO 

ATCCCCCCCT CCAAAAAATA AATTCATATA AAAAACATAC 3120 
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FIGURE 1C 



FIGURE ID 



AOATAACCAT CTC«GGTGAT AAATTATCTC TGCCGGTGTT 2160 

GACATAAATA CCACTGCCCC TGATACTGAG CACATCAGCA 2200 

GCACGCACTC ACCACCATCA ATTCAAGAAO GAGETATirA 2240 

T ATG ACC Q*T AAA ATT ATT CAC CTC ACT (SAC GAC 2274 
Mat Ser Asp Ly* IX* XI ■ Kl* Lw Thr Asp Asp 
1 3 XO 

AGT TXT CAC ACO GAT CTA CTC AAA GCG OAC GCG 2307 
S«r Phe Asp Thr Asp Vol Leu Ly* AX* Asp CXy 
15 20 

GCC ATC CTC CTC CAT TTC TGG 6CA GAG TGG TGC 2340 
AX* IX. Lsu val Asp Ph* Trp AX* GXu Trp cy* 
25 30 

GGT CCG TGC AAA ATC ATC GCC CCG ATT CTG GAT 2373 
Gly Pro Cys Ly* Kat lis Ala Pro XXs Lou Asp 
33 40 

GAA ATC GCT GAC GAA TAT CAG GGC AAA CTG ACC 2406 
GXu IXe AXa Asp OXu Tyr GXn GXy Lys Leu Thr 
45 50 55 

GTT CCA AAA CTG AAC ATC CAT CAA AAC CCT GGC 2439 
Val Ala Ly* Lau Asn XX* Asp GXn Asn Pro GXy 
60 65 

ACT GCG CCG AAA TAT GGC ATC CCT GGT ATC CCG 2472 
Thr AXa Pro Ly* Tyr Gly XX* Arg Gly lie Pro 
70 75 

ACT CTG CTG CTG TTC AAA AAC GOT GAA CTC CCG 2505 
Thr Lou uu Leu Ph* Lys Acn Gly Glu Val Ala 
ao as 

CCA ACC AAA GTG CCT GCA CTG TCT AAA GGT CAC 2538 
Ala Thr Lys Val Gly Al* Leu Ser Ly* Gly Gin 
90 95 

TTC AAA GAG TTC CTC GAC GCT AAC CTG GCC CGT 2571 
Leu Lys Glu Ph* Leu Asp Ala Asn Leu Ala Gly 
10O 105 1X0 



TCT GGT TCT GGT GAT GAC GAT GAC AAA GGT CCA 
Ser Gly Ser Gly Asp Asp Asp Asp Lys Gly Pro 
115 120 



Pro Pro Gly Pro Pro Arg Val 
125 



Arg Ala Glu Lsu Asp Bar Thr Val Lau Lau Thr 
133 1*« 



Arg sar Lau Leu AXa Asp Thr Arg Gin Lau AX* 
145 150 

GCA CAS CTG AGO GAC AAA TTC CCA GCT GAC GGG 
AXa Gin Lau Arg Asp Lys Ph* Pro Ala Asp Gly 
159 160 165 

GAC CAC AAC CTG GAT TCC CTG CCC ACC CTG GCC 
Aap Hi* Asn Lau Asp Bar Lau Pro Tar Lau Ala 
170 175 

ATC AGT GCG GGG GCA CTG CCA GCT CTA CAG CTC 
Mot Sar Al* Gly Al* Lou Gly Alo Lou Gin Lou 
ISO ' 1*5 

CCA GGT GTG CTG ACA AGO CTG CGA GCG GAC CTA 
Pro Gly Val Lou Thr Arg Leu Arg Ala Asp Lou 
190 195 

CTG TCC TAC CTG CGG CAC GTG CAG TGG CTG CCC 
Lau Sor Tyr Lou Arg His Val Gin Trp Lau Arg 
200 305 

CCG GCA GGT GGC TCT TCC CTG AAG ACC CTG GAG 
Arg Ala Gly Gly Gar Bar Lou Lya Thr Leu Glu 
210 215 320 



CCC CAG CTG CCC ACC CTC CAG CCC CGA CTG CAC 
Pro Glu Lau Gly Tbr Lau Gin Ala Arg loo Asp 
325 230 

CGG CTG CTG CCC CGG CTG CAG CTC CTG ATC TCC 
Arg Leu Lou Arg Arg Leu Gin Lau Lou Hoi: Ser 
235 2*0 

CGC CTG GCC CTG CCC CAG CCA CCC CCG GAC CCG 
Arg Leu Ala Leu Pro Gin Pro Pro Pro Asp pro 
24 5 250 

CCG GCG CCC CCG CTC GCG CCC CCC TCC TCA CCC 
Pro Ala Pro Pro Leu Ala Pro Pro Ser Ser Ala 
255 260 



FIGURE 1E 



TGC GGG GGC ATC AGG GCC GCC CAC GCC ATC CTG 3066 

Trp Gly GXy IX* Arg Ala AXa His AXa II* Lsu 

26S 270 275 

GGG GGG CTG CAC CTG ACA CTT GAC TGG GCC GTG 3099 
Gly GXy Lsu Bis Leu Thr Lsu Asp Trp AXa Val 
2SO 285 



AGG GGA CTG CTG CTG CTG AAG ACT CGG CTG TCA 3132 

Arg Gly Lsu Lsu Lsu Leu Lys Thr Arg Lsu 
290 295 



AAGCTTATCG 
TAGTACAAAT 


ATACCGTCGA 
AAAAAAGGCA 


CCTGCAGTAA 
CGTCAGATGA 


TCGTACAGGG 


3X72 
32X2 
3252 


TTCTTGTGAG 


CAGTAAGCTT 


GGGACTGGCC 


GTCGTTTTAC 


AAOGTCGTGA 


CTGGGAAAAC 


CCTGGCGTTA 


CCCAACTTAA 


3292 


TCGCCTTGCA 


GCACATCCCC 


CTTTCGCCAG 


CTGGCGTAAT 


3332 


AGCGAAGAGG 


CCCGCACCGA 


TCGCCCTTCC 


CAACAGTTGC 


3372 


GCAGCCrCAA 


TGGCGAATGG 


CGCCTGATGC 


GGTATTTTCT 


34X2 


CCTTACGCAT 


CTGTGCGGTA 




CATATATGGT 


3452 


GCACTCTCAG 


TACAATCTGC 


TCTGATGCCG 


CATAGTTAAG 


3492 


CCAGCCCCGA 


CAC CCG C CAA 


CACCCGCTGA 


CGCGCCCTGA 


3532 


CGGGCTTGTC 


TCCTCCCCGC 


ATCCCCTTAC 


AGACAAGCTG 


3572 


TGACCGTCTC 


CGGGAGCTGC 


ATCTGTCAGA 


GGTTTTCACC 


36X2 


CTCATCACCG 


AAACGCCCGA 






3632 



FIGURE 2 

HIP- la 

GCA CCA CTT GCT CCT GAC ACC CCG ACC CCC TCC TCC 36 
Ala Pro Lsu AXa AXa Asp Thr Pro Thr AXa Cys Cys 
X 5 10 



TTC ACC TAC ACC TCC CGA CAG ATT CCA CAG AAT TTC 72 
Phs Ser Tyr Thr Ser Arg Gin Xls Pro GXn Asn Phe 
15 20 

ATA GCT GAC TAC TTT GAC ACC ACC ACC CAC TCC TCC 109 

XXs Ala Asp Tyr Phs Glu Thr Sar ssr GXn Cys Ser 
-25 30 35 

AAC CCC ACT CTC ATC TTC CTA ACC AAG ACA GGC CCG X45 
Lys Pro Sar Val IX* Ph* Leu Thr Ly* Arg Gly Arg 
40 45 

CAG CTC TCT GCT CAC CCC ACT GAG GAG TGG GTC CAG 1BX 
Gin Val Cys Ala Asp Pro Ssr Glu Glu Trp Val GXn 
50 55 60 

AAA TAC GTC AGT GAC CTG GAG CTC AGT CCC TAA 214 
Lys Thr Val ssr Asp Leu GXu Leu Ser Ala 
65 70 
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(12) ft$f 5-507209 

ftfi ¥5-507209 C12) 

PIC A 



GAA GCT AAA CAT AAA CAA CGT AAA CCT CTC AAA TCT 36 

Gin Ala Lya Bia Lya cln Arg; Lya Arg Lau Lya Sar <0-r->T-o**--*«tfc<Ol*A 
X 5 10 

ACC TGT AAG AGA CAC CCT TTG TAC CTC GAC TTC AST 72 ^ 
Sac Cya Lya Arg Hla Pro Lau Tyr Val Aap Pha Sar i 
IS 20 



RarXI 



trxA «tt 



GAC GTG GGG TCG AAT GAC TOO ATT CTG GCT CCC CCG 109 
Aap Val Gly Trp Aan Aap Trp Zla Val Ala Pro Pro 

29 30 3S S W C G P C X K .... 

31 38 

GGG TAT CAC GCC TTT TAC TGC CAC CGA GAA TCC CCT 145 
Gly Tyr Hia Ala Pna Tyr cya Hla Gly Glu Cya Pro 
40 45 

_ GACTGCTGCC CTCCCTCCAAAATG . - . . 

TTT CCT CTG GCT GAT CAT CTG AAC TCC ACT AAT CAT 101 HarTX tfltfr 

Pha Pro Lau Ala Aap Hla Lau Aan Sar Tax Aan Hla 
50 55 60 

. . . .E W C C P C K M . . 

GCC ATT GTT GAG ACG TTG GTC AAC TCT GTT AAC TCT 217 31 
Ala Ila Val Gin Tax Lau Val Aan Sar Val Aan Sar 
65 70 

AAG ATT CCT AAC CCA TCC TGT GTC CCG ACA GAA CTC 253 
Lya Zla Pro Lya Ala cya Cya Val pro Thr Ola L*u 
75 80 

^>?T3* + - fcffiBtt 

AGT GCT ATC TCG ATG CTG TAC CTT GAC GAG AAT GAA 289 (13 > 

Sar Ala tla Sar Hot Lau Tyr Lau Aap Glu Aan Glu 
05 90 95 gtcnct e cGA C TACAAACACCACCACCACAAAqcttCtg 

AAG GTT GTA TTA AAG AAC TAT CAC GAC ATG CTT GTG 325 
Lya Val Val Lau Lya Aan Tyr Gin Asp Mat Val Val 
100 105 

GAG GCT TGT GGG TGT CCC TAG 346 

Glu Gly Cya Gly Cya Arg MSJfiBtt 
lio 



i->*'J*T-3';of-tUK+» (t rxA) OgltfiB(4/b-^ 

a*? stf U*<-f* KJ»A ATO GCT CCA GTA CCT CCA GCT GAA GAT TCT AAA GAT GTA 39 

x«t Ala Pro val Pro Pro Gly Clu Aap Sar Lya Aap val 

*? rIX 15 20 25 

CAGTGGTCCGCT«»rCCAAAATG GCC GCC CCA CAC AGA CAG CCA CTC ACC TCT TCA CAA CCA 78 

Stt ^grc^rc^^^*^****™ Ala Ala Pro Bis Arg Gin Pro Lau Thr Sar Sar Glu Ax? 



.H W C G P CKK .... 
31 38 



30 35 
ATT GAC AAA CAA ATT CCG TAC ATC CTC GAC GCC ATC TCA 1X7 
Zla Aap Lya Gin Zla Arg Tyr Zla Lni Aap Gly Ila s«r 



RarXX «]Br — — ■ ■ — " «0 45 50 

GCC CTG AGA AAG GAG ACA TCT AAC AAG AGT AAC ATG TCT X56 



Ala Lau Arg Lya Glu Tar Cya Aan Lya Sar Aan Kat Cya 

E WCG P C K K 

31 " ss 

GAA ACC ACC AAA GAG CCA CTG CCA GAA AAC AAC CTG AAC 195 
Glu sar sar Lya Glu Ala Lau Ala Glu Aan Aan Lau Aan 

C Avail) Avail 

GACTCACTCCTCCC (H, K ) GCTCCTCAGTCACTCAG 85 70 75 

\) -J 221 CTT CCA AAG ATG GCT GAA AAA OAT GGA TCC TTC CAA TCT 234 

CCAGCAGTCAGTCACTC L * u ]Pro L V* Mat Ala Glu Lya Aap Gly Cya Pha Gin Sar 

3* 5* 

80 85 90 

GGA TTC AAT GAG GAG ACT TGC CTG GTG AAA ATC ATC ACT 273 
^ ^ CTCCC. . . (K 36 ) . . .0 olv ** n clu Glu Thr cya Lau Val Lya Ila Ila Thr 

2 ^ca — 

GC...<N 36 ).-.CCAC 95 10Q 

A«£M-aiJ*.i ^mai GCT CTT TTG GAC TTT GAG GTA TAC CTA GAG TAC CTC CAG 312 

I r x AfSttSiffi/i'— 7^^l»A cly Lau Lau clu Pha Glu Val Tyr Lau clu Thr Lau Gin 

CACTCCTCCCGTCCG. . . (H 3fi ) - . . CCTCCCTCCAAAATC 

CTCACCACGCCACGC. . . (H, 6 ) . CCAGGCACGTTTTAC ___ JJJ „ >m J" 

■»° AAC AGA TTT GAG AGT AGT GAC GAA CAA GCC AGA GCT CTG 351 

E w c G P . . (x, 3 ). . c p c K H Clu Sar Sar Clu Glu Gin Ala Arg Ala Val 

31 38 

120 125 
CAG ATG ACT ACA AAA CTC CTC ATC CAC TTC CTG CAG AAA 390 
Gin Mat Sar Thr Lya Val Lau Ila Gin Pha Lau Gin Ly« 
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(13) 



FT CURE 6 (continued) 



UO 140 ISO 

AAC GCA AAC AAT CTA GAT CCA. ATA ACC ACC CCT OAC CCA 429 
Ly* Ala Lys Asn Lou Asp Ala I la Xhr Tfar Pro Asp pro 



15S 160 
ACC ACA AAT GCC ACC CTC CTC ACC AAC CTC CAB CCA CAC 46* 
THr Thx Asn Ala. Sar Lau Lou Tar Lys Lon Gin Ala Gin 

170 175 1»0 

AAC CAC TCC CTC CAC CAC ATO ACA ACT CAT CTC ATT CTC S07 
amd Gin Trp Lau cin Asp Mat Tar Tar Bis Lou Ilo Lou 



US 190 
CGC AGC TTT AAC GAG TTC CTO CAS TCC ACC CTC ACC CCT 546 
Ar? Sor Pho Lya Glu Pbo Lsu Gin Sax Sor Lou Arg Ala 



195 

CTT CGC CAA ATG TAG 561 
Lou Arg Gin Hat a 



^S?5-507 20 9 
¥5-507209 (13) 

FT CUIUS 7 

1 CAACAACTTT CTCAATATTO TAGCCACATG ATTCCCACTG GACACCTGCJt 
51 GTCTCT GC AG CGGCTGATTG ACAGTCAGAT CGACACCTCC TGCCAAATTA 
101 CATTTGAGTT TCTACACCAG GAACAGTTGA AACATCCACT CTCCTA CCCT 
151 AAGAACCCAT TTCTCCTGGT ACAAGACATA ATCGAGGACA CCATCCCCTT 
201 CAGAGATAAC ACCCCCAATC CT%TmmT TCTGCAGCTG CACCAACTCT 
251 CCTTGAGCCT GAAGAGCTGC TTCACCAAGG ATTATGAAGA CCATCACAAQ 
301 GCCTGOSTCC GAACTTTCTA TGACACACCT CTCCACTTGC TCGAGAAGCT 
351 CAAGAATCTC TTTAATCAAA CAAACAATCT CCTTOACAAC GACTGGAATA 
401 TTTTCAGCAA GAACTGCAAC AACAGCTTTO CTGAATCCTC CACCCAAGAT 
451 C T CC TCACCA ACCCTGATTG CAACTGCCIG TACCCCAAAC CCATCCCTAG 
501 CAGTGACCCO CCCTCT G TCT CCCCTCATCA GCCCCTC CC C CCCTCCATCO 
551 CCCCTGTGGC TCCCTTGACC TGGGAGGACT CT CAGG CAAC TGAGGGCAGC 
601 TCCCTCXTGC CTGGTGAGCA GCCCCTGCAC ACACTCCATC CAGCCAGTGC 
651 CAACCACCGG CC A CCCA GG 



« *> • 



#^u?f JEW 



affix* ,^«/zwai»/«at^ftica:o»«wi-iatt^^ttib$n»&. *n 



?JS 5* 4fl20Bj 

WW/? JtttJS 

PCT/US9 2/0094 4 



4. « a 



x540 *IS*7-*IKm4**KKJi2TB 1»61« 
-/>f >21 MID* «B(06)949-I26l 
FAX(06)949-036l 



ft* #H±: (6214) * 
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(14) 

<8Q 16) 

9 * « m m 

316*3- F<tT*DN A**6% 1699^3- KftrfcDNAEW. 

C2> f-sru K+-»«iaaf3- Kftr*DNAEW*<*a»e<t>7 £ y*«a 

ftfl*frCr„ «W**1E*©DNAEH. 

(4) K*i/>»8ES*3- K<t-r*DNAEJ»J*<i'>Jc..;+7 . a ij (E 

.coii) ^*i/K+>>ifj:craif-^uK+y>*>^ain^^«tfn*, si 

2*fcli3E*0>DNAEW. 

7r-yflSaai a*iCf#»«JBJ««a2*£tt*W*S»l**i** 
1. 2*fcli3E«IODNAEW. 

C6) K^^>«Uie*3- K<tt-«DNA fc*«L/rM«6* 

3-K{kT*DNA©nai;itftUfc W/r-DNAE««r*«;, »3*grK 2* 
/=«3EttODNAEW. 

(7) mm*. MLti&2mte+ictitt&H£m&o*a*i*mrsmi)*i> 

(8) »*j«7k*©^xs K-c#jriE»£ft**^ *fcj«n*toy;i 
(b) * m: j: o s s nfc» 6 a a *±ie**i* * l , 
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